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Single Crystal Diffraction, Powder Diffraction and Crystallography
Figure S 1.1. Rietveld refinements of dehydrated hydrogel samples fitted against a static structure of the monohydrate (i.e.
no refinement of unit cell contents). The quality of the powder pattern is variable and often with preferred orientation with the best quality data obtained in transmission mode collection. * Common minor contaminate of Form I Phe found in some samples of the concentrated gels in both DMSO and hydrogels. Excess drying of samples will lead to a mixture of monohydrate and hemihydrate mixtures, the powder patterns being very similar. Figure S 1.6. BFDH morphology prediction performed with the CSD program Mercury. The long axis of the morphology is similar to that determined utilising TEM analysis and electron diffraction.
Hirshfeld analysis
Electrostatic potential Hirshfeld surface calculated using CrystalExplorer with Tonto. DFT calculation with 6-311G (d,p) basis set with Becke88 exchange potential and LYP correlation potential. Due to low signal-to-noise and resolution of 13 C spectra in DMSO 13 C labelled Phe was used.
Rheology concentration studies

Stress sweep analysis
Diffusion coefficients of Phe in D2O measured using DOSY NMR.
As the change in the translational motion is sensitive to the size and shape of diffusing species, it is used frequently to investigate formation of supramolecular assemblies and can be expressed quantitatively in terms of diffusion coefficient. [1] The diffusion coefficient is affected by changes in micro viscosity of the solution, which makes it difficult to quantify the aggregation of molecules undergoing fast exchange. Diffusion coefficients of 
DMSO gel breaking point
To determine Phe DMSO gel breaking point, we performed a series of 
Structural differences between Phe gels in water and DMSO
HR-MAS NMR
Figure S 5.7. 13 C HR-MAS NMR spectra of 13 C labelled Phe gels in water and DMSO acquired at an MAS rate of 1 kHz. 
Mobile and rigid components of Phe gel in DMSO
Solid-state NMR of Phe gels in water and DMSO
So far we have shown that dissolved/mobile components of Phe gel in water and DMSO differ significantly in their local environment and dynamics upon gelation (i.e.
H Trelaxation experiments). However, low
concentration of Phe in both gels is a significant challenge for distinguishing between mobile and rigid components of the materials. Detailed analysis by solid-state NMR enabled us to elucidate local structure of solid component of both gels.
Firstly, we are going to focus on Phe in DMSO gel. The differentiation between mobile and rigid parts of this material is even more challenging as PXRD patterns of this gel show typical broad 'halo' peak of an amorphous system. We used isotopically enriched Phe in all solid-state NMR experiments of DMSO gel. The 
13
C solid-state NMR spectra were recorded for both gels and a reference, commercially available Phe without recrystallisation. Substantial differences can be seen in the solid-state NMR spectra of both gels as compared to the known anhydrous form of phenylalanine. Phe gel in water shows characteristic splitting for each carbon site indicating presence of two non-equivalent molecules in the crystal structure. It matches the spectrum reported by Williams et al. [3] as a high humidity material and subsequently assigned as a monohydrate form of Phe. This NMR parameters for PXRD-determined structure [3] without DFT geometry optimisation step differ significantly from experimental data. This is not surprising, as the position of hydrogens in PXRD-determined structures lack accuracy, leading to bigger errors in chemical shift calculations due to changes of local environment of atoms.
Fully relaxed structures and structures with blocked positions of heavy atoms do not show substantial differences in the calculated 13 C NMR chemical shifts. Table S 6.1. 
